ABSTRACT -Background -The diagnosis of H. pylori infection can be performed by non-invasive and invasive methods.
INTRODUCTION
Invasive and non-invasive methods can be used for the diagnosis of Helicobacter pylori (H. pylori) infection. The invasive methods include histopathology, urease test, and culture. All of them require gastric biopsy through upper GI endoscopy. Non-invasive methods include urea breath test, serologic tests, and fecal antigen test. These tests do not need endoscopy and biopsy. Due to the character invasive of endoscopy and biopsy, there is a growing interest in the use of non-invasive methods (1) . Among the non-invasive methods, urea breath test is the most reliable due to its high sensitivity and specificity. However, this test has limitations, such as costly laboratory equipment and the possibility of false-negative results. On the other hand, serologic tests detect markers of exposure to H. pylori but do not indicate the existence of active infection, because the antibodies against H. pylori may remain present long after its eradication (8) .
IS THE IMMUNOCROMATOGRAPHIC FECAL ANTIGEN TEST EFFECTIVE FOR PRIMARY DIAGNOSIS OF HELICOBACTER PYLORI INFECTION IN DYSPEPTIC PATIENTS?
Fecal antigen test (FAT) identifies antigens of H. pylori through monoclonal and polyclonal antibodies in a fecal sample. In 1997 appeared the first FAT with polyclonal antibodies. Currently, most FAT uses monoclonal antibodies. The test can be performed by immuno-enzymatic assay or by immunochromatography assay (8) . FAT conducted by immunochromatography is fast and cost effective, because it does not require additional equipment making possible its use in primary care settings (20) . Due to these characteristics, the use of FAT by immunochromatography in developing countries is attractive. To the best of our knowledge, only nine studies (2, 3, 11, 13, 14, (16) (17) (18) 21) in the past ten years evaluated FAT to diagnosis H. pylori infection in Brazil, most of them used immuno-enzymatic assay and only one used immunochromatography (18) . The aim of this study was to identify H. pylori infection in dyspeptic patients and determine the diagnostic performance (accuracy, sensitivity, specificity, positive and negative predictive values and likelihood ratios) of the FAT by immunochromatography using as the gold standard histological examination plus urease test.
METHODS
Dyspeptic adult patients, undergoing to upper GI endoscopy at the Gastroenterology Unit of University Hospital of Santa Maria, from March 2013-June 2015, were invited to participate in the study. Institutional Internal Review Board approved the protocol study under the number CAAE 11979613.7.0000.5346. We excluded patients treated with antibiotics in the last 30 days or proton pump inhibitors (PPIs) in the last two weeks (21) , as well as patients with gastric cancer, gastrectomy, bleeding disorder, acquired immunodeficiency syndrome, congestive heart failure, renal failure, and chronic liver disease.
After upper GI endoscopy examination, we collect six gastric biopsies from each patient. Two biopsies from antrum, one biopsy from incisura angularis and two from the body for histological examination, and one biopsy from the antrum to the urease test. The gastric biopsies were stored in vials containing 10% formalin and sent to the pathology lab. The histological diagnosis was according to the Sydney system. We followed the manufacturer's guidelines to perform the urease test.
Patients brought fecal samples stored in a box with ice. We froze the samples at -20ºC until the completion of the test with the ImmunoCard STAT immuno TAF! Hpsa (Meridian Bioscience, Ohio/USA). This test is based on immunochromatography technique. After homogenization, we collected and transferred 5-6 mL of sample to a diluent vial. We put four drops of the suspension in the appropriate area on the device test. We incubated the test at room temperature (20) (21) (22) (23) (24) (25) (26) o C) for 5 minutes. We executed the reading for 1 minute based upon the appearance of colored lines in the central window. We interpreted as a positive test when it showed a blue control line (C) and a test line (T) in pink-reddish. Appearance only the line C indicated a negative test. No line C, with or without the line T, pointed out to invalid test. An observer (MDN) unaware of the results of histopathology or urease test read TAF results and classified them as positive, negative or invalid. We used histopathology findings and urease test results, as the gold standard, to assess the accuracy of FAT in the diagnosis of H. pylori infection.
Statistical analysis
We based our sample calculation on a previous study (12) , which showed 76% prevalence of H. pylori infection among dyspeptic patients attending the Gastroenterology Unity at Hospital Universitario de Santa Maria. Previous studies demonstrated the sensitivity of the fecal antigen test (ImmunoCard Stat HpSA) to be around 70% (4) . Assuming 70% of accuracy for fecal antigen test compared to histology and urease test with a difference of ±10% (95%CI), we estimate our sample size in 160 patients.
We used Statistical Package for the Social Sciences v. 17 for data analysis. We organized the data in 2x2 contingency tables for calculation of sensitivity, specificity, positive and negative predictive values, and the likelihood ratios (positive and negative) of FAT in the identification of H. pylori infection. We used Fisher exact test to appraise the statistical significance and Cohen's kappa coefficient to assess the agreement between FAT and the combination of histopathology examination and urease test at the significance level of α<0.05.
RESULTS
We included 165 patients with a mean age of 56.7 (SD±8.5) years. Fifty-one percent were male. Eighty patients (49%) presented H. pylori infection assessed by histopathology/urease test (Table 1) . We excluded two patients with FAT results classified as invalid. The contingency table 2x2 (Table 2) shows FAT results compared to histopathology/urease test, for 163 patients.
FAT performance for the diagnosis of H. pylori infection is detailed in Table 3 . Cohen's kappa index for the agreement between FAT and histopathology/urease test was 0.53 (95%CI: 0.39-0.64). 
DISCUSSION
In this study, we found that FAT with immunochromatography technique in the diagnosis of H. pylori infection presented a moderate agreement with histopathology and urease test. FAT showed high specificity, low sensitivity, high predictive positive value (PPV) and moderate negative predictive value (NPV). Its high specificity pointed out to a low rate of false-positive values, and the low sensitivity raised the probability of high rate of false-negative results. The positive likelihood ratio suggested a small increase in the probability of active H. pylori infection in a patient when compared with one who tested negative.
The high specificity of FAT indicates that the exam can provide a significant percentage of correct results when individuals do not have H. pylori infection. This high specificity determines the probability that the test does not select erroneously uninfected people. On the other hand, the low sensitivity demonstrates the inability of the test in making the diagnosis when the patient has H. pylori infection. The predictive values of a test are not exclusive properties of the test because their values depend on the prevalence of the disease among the population. The high PPV indicates that a patient with a positive test has a high probability of presenting the infection. The moderate NPV means that the exam has an average chance to predict the non-existence of the infection when it does not exist.
The results of this imunocromatographic test are in disagreement with the immunoassay tests executed in Brazil (2, 3, 11, 13, 14, (16) (17) (18) 21) . Our results are also in disagreement with some results obtained even in different areas of the world, by immunocromatographic assay (4, 9, 18) . On the other hand, our results are similar to results achieved in Egypt (1, 5) . Egypt has a high prevalence of H. pylori infection. It is noteworthy that the performance of immunochromatographic tests depends on the patient's characteristics. The sensitivity and specificity are higher in patients with ulcer. Otherwise, the sensitivity decreases in patients who are more than 60 years (4) . The age could be an explanation for the lower sensitivity achieved in our results, once the mean age of our sample was around 60 years/old. Due to its high specificity and high PPV the test could be useful in younger patients making them candidates for the test and treat approach.
Many others factors exert influence in the FATs results. Watery fecal samples reduce FATs accuracy because of the H. pylori antigens dilution, but none of the patients included in this study presented watery samples. Other factors are PPIs. Antibiotics and bismuth salts use. To avoid bias we did not included patients in use of these drugs. Therefore, the cause of false negative results is not related to the temporary inhibition of H. pylori. However, false negative results could be due to a low colonization in the gastric mucosa. Decreased colonization of gastric mucosa might lead to low concentration of H. pylori antigens in stool, not enough to react in FAT. False-positive results may also have occurred due to the presence of a coccoid form of H. pylori. This form despite to be a morphological manifestation of bacterial death, induces antigen detected by the test (21) . Our results are in agreement with other studies (7, 8, 15, 19) . It is reported an irregular performance of FAT in comparison to other methods, a wide variation of accuracy and antigenicity differences among strains of H. pylori in distinct populations (9, 10, 20) . Thus, the tests' sensitivity must be investigated in each population prior its use in practice. It is also possible to occur misinterpretation of FAT results with immunochromatography technique. A weaker band in the test, as well as problems of affinity in antigen-antibody binding and insufficient analytical sensitivity are responsible for the diagnostic misinterpretation (22) . Some authors observed considerable differences in FAT evaluations of dyspeptic patients and suggested that FAT with immunochromatography technique presents unpredictable results as a tool for the primary diagnosis and good results for the assessment of H. pylori eradication (6, 20) . The considerable genetic heterogeneity and the wide geographic variation in H. pylori strains may be compromised our results. The differences between antigens and antibodies may have influenced the results (9, 20) . The older age of our sample and the predominance of women could be another possible bias. Intestinal constipation is more frequent among older people and female, and slow movement of intestines can determine a greater chance of H. pylori antigen degradation (5) .
CONCLUSION
Although immunochromatographic FAT is less expensive than the other methods and readily accepted by the patients its diagnostic performance does not recommend its use in the primary diagnosis, when the patient may have an active infection.
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